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Hailey and Hailey's disease (benign familial
chronic pemphigus) is a rare hereditary skin
disorder characterized by recurrent eruptions
of vesicles and bullae involving predominantly
the neck, groins, and axillae (1). On histologic
examination, this disease shows numerous
acantholytic cells and the so-called suprabasal
type of blister formation. Although the aca.n-
tholytic cells have lost their desmosomes (inter-
cellular bridges), many of them still maintain a
loose coherence. Such clusters of loosely cohering
cells may float into the bulla, but often they still
retain adherence to the epidermis. Their presence
gives the epidermis the appearance of a "tumbling
brick wall." (Fig. 1).
Under the light microscope, the acantholytic
cells in Hailey and Hailey's disease are rounded
and have a homogeneous eosinophilic cytoplasm
suggesting abnormal keratinization (2). Several
observers have described grains and corps ronds
similar to those found in Darier's disease (3, 4).
As a matter of fact, chronic benign familial
pemphigus has been considered by some authors
as a bullous variant of Darier's disease (3, 4, 5).
Our interest in Hailey and Hailey's disease
stems from previous electron microscopic studies
of acantholysis in pemphigus vulgaris (6). It
was observed that in pemphigus vulgaris acan-
tholysis was initiated by a destruction of the
tonofilaments within epidermal cells. Subse-
quently, the desmosomes began to disappear.
Eventually, with the disappearance of the des-
mosomes, acantholysis set in and bullae formed.
Dyskeratosis was not seen in pemphigus vul-
garis. The observation under the light micro-
scope of an associated occurrence of dyskeratosis
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and acantholysis in Hailey and Hailey's disease
prompted us to investigate this disease by elec-
tron microscopy.
In this publication the electron microscopic
changes of acantholysis in Hailey and Hailey's
disease will be described. They will be compared
with the lesions seen in pemphigus vulgaris.
The emphasis will center around the epidermal
tonofilaments which are generally regarded as
one of the precursors of keratin (7, 8, 9, 10).
A comparison with the electron microscopic
changes seen in Darier's disease will be under-
taken in a subsequent paper.
MATERIALS AND METHODS
Two patients with Hailey and Hailey's disease
were examined. One patient was a 60 year old
Caucasian male; the other a 22 year old Oriental
male. In each case a family history of a similar
skin disease was obtained, but the relatives were
not available for examination. Biopsy examina-
tions were performed on both patients during an
exacerbation of their eruption. Only small blisters
measuring not more than 2 mm. in diameter were
taken by punch biopsy under minimal novocain
anesthesia from the region of the lower posterior
aspect of the neck. An attempt was made to select
lesions which (with reasonable certainty) were
of recent origin. Both patients had been without
therapy during the six months preceding the
biopsy examination.
The biopsy specimens were fixed in buffered
1% osmium tetroxide (11, 12) with sucrose for one
and one-half hours. They were embedded in
prepolymerized n-butyl methacrylate with 1%
Luperco (13). The sections were cut on a Porter-
Blum microtome with diamond knives and were
mounted on carbon-coated grids (14, 15, 16). The
pictures were taken with either an RCA EMU 3B
or a Siemens Elmiscope.
RESULTS
In the two cases of benign familial pemphigus
the epidermis was found to be predominantly
involved. The only obvious changes within the
dermis were a marked increase in the number
of lymphocytes and monocytes and the presence
of an occasional neutrophil. The collagen, elastic
tissue, vessels, and nerves appeared normal.
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Abbreviations: BM—Basement membrane
C—Collagen
D—Desmosome
M—Mitochondrion
N—Nucleus
T—Tonofil ament
Fic. 1. This light microscopic photograph of a section of methacrylate-embedded material from a
patient with Hailey-ilailey's disease is a serial section close to that shown in Figure 6. The basal cells
in the center of the picture have no visible desmosomes. The prickle cells in the upper part of the picture
show to a varying degree a decrease in the number of desmosomes. (1< 740)
There was no observable alteration in the base-
ment membrane.
In the epidermis, changes were present in both
basal cells and malpighian cells. The melanocytes
did not appear disturbed. The alterations were
focal. In each case areas of normal epidermis
were interspersed with altered epidermal cells.
The degree of involvement did not depend on the
stratum in which the epidermal cell was located.
Severely altered cells were seen within the basal
layer, as well as at various levels of the mal-
pighian layer.
In normal skin the basal cells contain through-
out their cytoplasm numerous strands of tono-
filaments (17). Although the exact synthesis of
keratin is not known, it is likely that the tono-
filaments are precursors of keratin (7, 8, 9, 10).
The tonofilaments insert at highly organized
points along the cell surface. The resultant com-
plex has a counterpart in the adjacent cells.
The combination of these two opposed highly
organized regions is a desmosome. The desmo-
somes are the points of coherence of neighboring
cells throughout the epidermis. Desmosomes
FIG. 2. Normal stratum corneum. The desmosomes differ in appearance from those seen in the prickle
cell layer. There are no visible subcellular elements, such as the nucleus, mitochondria or vesicles, but
only a fine fibrillar matrix. Some of these fibrils are attached to the desmosomes in the same manner
as seen in the prickle layer. (X 74,000)
Fio. 3. Dermal-epidermal junction of normal skin. Numerous desmosomes are present at the base of
a basal cell (arrows). They vary from the desmosomes in other locations in that only one cell contributes
to the complex. The basement membrane (BM) is modified in the region of the desmosome, being slightly
denser and in closer proximity to the basal cell than in areas without desmosomes. Tonofilaments (T)
are seen to be inserting in the region of the desmosome. M = mitochondria; N = nucleus; C = collagen.
(X 28,000)
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may even be seen in the cornified layer and
disappear only in the final stages of keratiniza-
tion (Figure 2). In the upper portion of the
malpighian cell layer, the tonofilaments are
associated with large, dense granules, presum-
ably representing the keratohyalinc granules
seen with the light microscopy (9, 17, 19).
The coherence of the basal cells and the base-
ment membrane is different from the coherence
between cpidcrmal cells. The dcsmosomcs of
basal cells opposite the basement membrane
differ from desmosomes elsewhere in the epi-
dermis in that only one cell contributes to their
structure (Figure 3). They are referred to as
junction granules (17). In addition, the base-
ment membrane is modified in the region of the
desmosomc (18).
The two examples of Hailey and Hailcy's
disease which were studied deviated from this
general scheme. In the least involved epidermal
cells, the tonofilaments were separated from some
of the dcsmosomcs. The separation resulted in a
retraction of the tonofilamcnts from the plasma
membrane and in a thickening of the strands of
filaments (Figure 4). In areas where separation
of tonofilaments had taken place over wide areas,
the desmosomes had disappeared and cellular
cohesion was lost (Figure 5). When this loss
of cohesion involved large areas of adjoining cells
acantholysis occurred and lacunac were formed.
Many basal cells showed loss of desmosomes on
all surfaces except their basal surface (Figures
1 and 6). The presence of relatively normal
dcsmosomes (junction granules) adjacent to the
basement membrane with total loss on all other
surfaces is similar to the situation in pcmphigus
vulgaris. This preservation of coherence between
basal cells and basement membrane resulted in
the suprabasal location of the lacunac and bullac.
Many of the cells seen within the cavity of the
bullae remained loosely adherent to one another,
resulting in clusters of acantholytic cells.
Polymorphonuclear leukocytcs and monocytes
were observed on occasion among relatively
normal cpidermal cells, as well as within lacunae
and bullac.
The clumping of tonofilamcnts following their
separation from the dcsmosomes was accentuated
in many cells by the accumulation of large
amounts of disorganized filamcntous material
(Figure 7). No kcratohyalinc granules were
present in cells containing these disorganized
tonofilaments. As the filamcntous material in-
creased in amount and aggregated, a large dense
body formed within the cell. These large dense
intracellular bodies closely resembled the ones
seen in electron microscopic sections of Darier's
disease and probably corresponds to the "corps
ronds" seen with the bght microscope (3, 4, 5).
The size and density of these bodies varied in
the two cases, but their basic filamcntous struc-
ture was the same (Figure 8). The cpidcrmal cells
showing these marked abnormalities in their
tonofilamcnt - dcsmosome - complex appeared
otherwise normal. In particular, the mito-
chondria, the various vesicular and mcmbranous
components and the nucleus appeared undis-
turbed. In the lower epidermis normal appearing
melanin granules were present within melan-
ocytes and epidermal cells.
DISCUSSION
Hailey and Hailey's disease, like pemphigus
vulgaris, is primarily a disorder of the epidermis.
The electron microscopic findings in Hailey
and Hailcy's disease bear out the view gained
by Dupont (20) on examination with the light
microscope that in this disease there is a selective
loss of intercellular bridges.
The earliest change seen by electron micros-
scopy is a separation of the tonofilaments from
the dcsmosomes. Following this, the dcsmosomcs
of the affected cell disappear. Adjacent cpidcrmal
cells from which an altered cell separates fre-
quently show normal desmosomes and tonofila-
ments. Occasionally, ameboid leukocytes mi-
grating from the dermis into the epidermis
separate the desmosomes of adjoining epidermal
cells; but this separation does not cause any
alteration in the appearance of the tonofila-
ments and dcsmosomes. Thus, the alteration of
the tonofilaments seen in Hailey-Hailey's disease
FIG. 4. Cells from the malpighian layer of a case of Hailey and Hailey's disease. The cells show some
loss of desmosomes and consequent separation from one another. The tonofilaments (arrow) in one of
the cells show early retraction and clumping. The remainder of the cell components are normal. (X
13,000)
FIG. 5. A cell from the malpighian layer of a case of Hailey and Hailey's disease. This cell shows
more complete loss of desmosomes than the cells in Figure 4. The tonofilaments (T) are more densely
aggregated around the nucleus. As in the less involved cells the other subeellular components show no
morphological alterations. (X 18,000)
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most likely derives from an abnormal intracellular
status. It is not clear whether the basic defect in
Hailey and Hailey's disease consists of a dis-
integration of the whole tonofilament-desmosome
complex or whether simple separation of the
tonofilaments from the desmosome is sufficient
to cause the disappearance of this highly special-
ized structure. Since desmosomes persist during
the process of normal keratinization up to the
cornified layer (Figure 2), their disappearance
at the level of the basal or malpighian layer is
definitely a pathological event.
Retraction and clumping of the tonofilaments
is most pronounced in cells which have lost all
their desmosomes. It is seen less in cells with a
few remaining desmosomes and is least apparent
when the majority of desmosomes are present.
The clumping of tonofilaments does not seem to
occur as long as the strands of filaments are
seen to insert in a desmosome. These considera-
tions lead to the following hypothesis: Separation
of the tonofilaments from the desmosomes results
in contraction of the filaments, which is as-
sociated with a concentration of the tonofilaments
around the nucleus. Since in many cells there is
an accumulation far greater than could be
accounted for by simple concentration, excessive
or faulty synthesis of tonofilaments must take
place. This excess production of tonofilamentous
material produces the "corps ronds" described
by some authors on examination with the light
microscope (3, 4). The fact that the accumulation
of tonofilaments in the malpighian cells is not
associated with keratohyaline granules suggests
that these masses of tonofilaments represent
not only immature, but also abnormal keratin
so that it is justified to speak of dyskeratosis.
In pemphigus vulgaris the early events are
similar to those observed in Hailey and Hailey's
disease. In both diseases the earliest change is a
disintegration of the tonofilament-desmosome-
complex with its sequellae, namely: (1) clumping
of tonofilaments; (2) dissolution of the des-
mosomes; and (3) acantholytic separation of
epidermal cells. However, there is a marked
difference in the subsequent changes. In Hailey
and Hailey's disease the cellular structures of
the acantholytic cells other than the tonofila-
ments and desmosomes remain intact. The cells
involved in pemphigus usually undergo necrotic
changes which prevent the formation of dys-
keratotic masses seen in Hailey and Hailey's
disease.
No obvious reason can be given for the per-
sistence of the desmosomes located adjacent to
the basement membrane, the so-called junction
granules, even after all demonstrable desmo-
somes on the other cell surfaces have disap-
peared. It is possible that the normal base-
ment membrane has a "protective" effect on
the junction granules.
Since neither the dermis nor the basement
membrane is damaged in Hailey and Hailey's
disease, the basal cells continue to adhere and
suprabasal blister formation results when acan-
tholysis sets in. In pemphigus, too, the cohesion
between basement membrane and basal cells is
preserved, even though the basal cells appear
quite degenerate. In contrast to Hailey-Hailey's
disease and pemphigus vulgaris, the dermis and
the basement membrane are altered in bullous
erythema multiforme. These dermal alterations
together with focal epidermal cell damage lead
to a loss of dermo-epidermal cohesion and to
subepidermal blister formation (21).
The selective change in the tonofilament-
desmosome-complex observed in Hailey and
Hailey's disease is consistent with the hypothesis
that acantholysis in Hailey and Hailey's disease
is based on a hereditary error causing a faulty
synthesis or faulty maturation of the tonofila-
ments with subsequent degeneration of the tono-
filament-desmosome-complex. On the other hand,
in pemphigus vulgaris, where there is degenera-
tion of the entire epidermal cell, we may assume
that acantholysis is brought about by a destruc-
tion of tonofilaments, rather than by faulty
synthesis or faulty maturation.
SUMMARY
Two eases of Hailey and Hailey's disease have
been studied by electron microscopy. The
FIG. 6. This section is a serial section close to that shown in Figure 1. The basal cell depicted is de-
void of desmosomes except those adjacent to the basement membrane, which are shown here. These
desmosomes (arrows) are normal in appearance. On the cytoplasmic side tonofilaments arc inserting.
Adjacent to the cellular component of the desmosome the basement membrane is more dense and fre-
quently in closer apposition to the cell than elsewhere. (x 25,000)
Fro. 7. The tonofilaments of this cell are more severely altered than those of Figure 5. The filamentous
component is not as clearly seen, although the magnification is comparable. Even at this state of dense
aggregation of the tonofilaments no keratohyaline granules are visible. (X 17,000)
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Fio. 8. Acantholytic cell from the malpighian layer of a case of Hailey and Hailey's disease. The
plasma membrane at the top of the picture is totally free of desmosomes as was the entire surface visible
in the section. No other cells were in contact with this cell. The cytoplasm visible in the picture con-
tains a large quantity of loosely aggregated filamentous material. This material was present through-
out the remainder of the cytoplasm not included in the picture. (X 22,800)
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dermis and the basement membrane did not
show any striking abnormalities. The earliest
change appeared to be a separation of the
tonofilaments from the desmosomes with subse-
quent degeneration of the desmosomes and loss
of cohesion of the involved cells. Dyskeratosis
was observed. This appeared to be the result of
alterations in the tonofilaments in still viable
epidermal cells. The dyskeratotic material is
formed by a condensation of tonofilaments in
the absence of keratohyaline granules.
Although the early changes in Hailey and
Hailey's disease are similar to those in pemphigus
vulgaris, the later changes differ in that the
acantholytic cells in pemphigus become necrotic
and thus do not form dyskeratotic material.
It is possible that the primary defect in Hailey
and Hailey's disease consists of an inherited
faulty synthesis or maturation of the tonofila-
ment-desmosome-complex.
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